Conditioned media from solid tumor cell lines treated with retinoic acids both decreases and increases proliferation of capillary endothelial cells.
These studies investigated the effects of retinoic acids on endothelial cell proliferation. Three human neoplastic cell lines, U-373 MG glioblastoma, DU-145 prostate carcinoma, and TCCSUP bladder transitional cell carcinoma, were treated with all-trans, 9-cis, or 13-cis retinoic acids at 0.0001 to 10 microM. Hypoxia was used to ensure the expression of the angiogenic phenotype. Conditioned media (CM) were prepared by hypoxic culturing of the tumor cells with retinoic acids for 24 hours. Then CM were transferred to bovine capillary endothelial cells for 48 hours of normoxic culturing, counted and compared to controls. CM from U-373 MG and DU-145 cells, but not TCCSUP cells, treated with all-trans or 9-cis retinoic acids at several concentrations below 1 microM, caused significant (P<0.05) increases in endothelial cell proliferation of between 13 to 18%. Both nonconditioned and conditioned media, for retinoic acid concentrations above 1 microM, inhibited endothelial cell proliferation. All CM for 13-cis retinoic acid decreased endothelial cell proliferation. These results show that the cytotoxicity of retinoic acids and the growth promoting/inhibiting ability of the conditioned media is retinoic acid isoform, time, concentration, and cell type dependent. Most importantly, the conditioned media from tumor cells treated with low concentrations of all-trans or 9-cis retinoic acids significantly increased endothelial cell proliferation.